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(54) INTEGRATED CIRCUIT HAVING VACUUM CHANNEL 

(57)Abstract: 

PURPOSE: To realize a very large-scale integration with 
a semiconductor integrated circuit combining high speed 
operation in a vacuum tube by integrating an enclosure 
which maintains vacuum and houses a series of 

electrodes, elements and the like. j '* '^^^N 

CONSTITUTION: A capacitor 3, a resistor 4, a wire 5. -^-^^^^^^^^ 
and a control element 1 are positioned in an enclosure m(ti 
which is formed with an upper substrate 71, a lower *^ iCl^^ra 

substrate 72 and a spacer 8, and the inside is exhausted. 
Then, a part of the wire 5 which consists of a thin 
conductor film formed on the substrate 71 or the 
substrate 72 is introduced to the outside of the 
enclosure through the spacer 8 and connected to an 
electrode pad 6. The capacitor 3 is formed by 
sandwiching a dielectric body between a pair of the 
wires 5, and the wire 5 on the substrate 71 and the wire 
5 on the substrate 72 are connected by means of a 
bump 2. Thus, high integration can be realize and an 
electron path is kept in vacuum for a specific element so 
that electron speed can be accelerated. 




http://www1 9.ipdl.inpit.gojp/PA1/result/detail/main/wAAAFvaaWrDA4041 1 5441 ... 2008/07/1 1 



® ^iB#fF^# (A) ^4-115441 



®int.cL= mmm^ ff=i^ss#^ ^^4^(1992) 4^i6b 

H 01 J 21/20 7354-5E 
1/30 C 9058- 5E 

19/24 7354-5E 
21/06 7354-5E 
// H 01 L 29/66 7735-4M 



®^ ^2-234087 

©a m ^2(1990)9^4 B 



(2) is^^ 1 iciE«$n^m«[i3ttT-*r,T. 

2os«oi.^-rn*^cj5:j#$nr(,^sc<i:^ 

(3) 1 1 yt(ig»:^^ 2 ^iE«$ n/iinatm 
^« 

(4) 1 3 *-c<Do>-rn*^ 1 mic 



-223- 



Sir. taiem 1 cD^fflSisusa^ 2 onfflSct 

(5) lft:^^l2J^'^i»:^^3 t r-®(r^m;&> 1 



il^Sffi ty:r->^-f oig^y<-< #-5 h 



Wra ¥4-115441 (2> 

3 ©SS <!: C J: 0 ®fi!c5^ n. IB* 1^ ^ <!: d 

ni: m « [El ^ ? <D «i fi)c (c IS -r s o 



*r w <D M fl^ « a ^ ^ T if ® E -c * 5 o 

J:Cf|*^5llli8B» 102 a IC J: -aTSfit* n^^ffl 

101 ^«cE^j LT nr 5o {sa«sioi 
101 . »^iG2 J:cfiiismei03 -en-en 

5ltfiffittl05. 102a, 105 IcJioTnESon 
§BICigttf -6 C i A<T-* S J: 9 K:«lfilc$nr tr-'So 

Ja±OJ: o Cfll^$n/rJ^S«lc:|>o>T> t- 
^104 CJ:^T^S«S101 iJ<m^^tli ^ 

€^«sioi ir- ibm^^tf^mm^^m izmi^r>r 



— 224 — 



100 /imiisT*o. i&^i02 ipsmsloa ^ 
T^/io^o c.o>xo\z^ isc^wii. -e©i#^4*<« 



EPS. :^c^|9»c(a!-? micDStec!:. ^1© 



?5nfl¥ 4-115441 (3) 

^XK> *>«n/::te^^^flLliS Rjfiltt^^dbSo 
^S*«;S:<h L/i:'<+ * - A ^ -f ^ n X u ^ ho 

I c Lir > « iS ^ O « ii ^ 35 ^ r S ^ a6 O « i& 



iLfi 

Hficoo>T^. ili^^iSfi* 



-225- 



**§s:3 ^^^^ ^ >'^*<^^»wsxn-rx 



?tnn¥4-115441 (4) 
^tffiSP»3i^fflS^1.<!:*»«g-r SE«4>. 

>lt;BLTV>So c Oi: -5 ^X^fiti^ 5 C <h ic J: ^ 



L/c*?^^t;±< «f3ii«««Il»*3la■r 
^i^lgl» <^:f^»ICifi5l^m9^«^^^ b^i* <^*»-- 
aRoj.iv h ^a[a-r suffl?Li4. E«*^*a 



I^HIC^ $ n/::m8tl°]»l4x ± <^ J: C/TflJ O 
1 JtOS^TliJ J:Cf72t 8 <>: C J: o T ® 

»SiiS^^lw.i: 0 J&Sc^tlTl^So EPS. EH 5 
14. S«71^ ^I472±tc}&^$ n^3|{*»S!C J: 



-226- 



nTi^^,o MIC. 3 (1. l)^tCDE^5g50 

mmi&n±o^m 5 (h. Tiiis^72±<D£ii 5 1 

±ffl!liJ<i:c;T(B!I5«7K 72 i * C nfflS^«fi£ 



5* Rn?^ 4-115441 (5) 

iLSi. 2 At in~20/im@S;&<ASW^iX-^-if 

S12^J^fiS:r5^SIB^8£SLT-ecD^^E«l 5 

5 r-5Ci3&<»^ Lt,>o 

t/r. « 1 HlcmLAiliflllia^Tli. #£115 



«710T®ICEH$ny::»«15tx TfflgS«72± 



SmS12li. T<IiJS«72±T' 4 ^Ji^CBSe L/C 

tt o SB ^ {ii X. 2 «i f» 1 1 CD £ M c ^ gjt $ n 

@m«il2^ffiSS[l9:ft 6 C <?: IC J: 0 . C©«^i><af 

}#eB»13lc J: oTTfigS«72;^^^»ttHILrEK$ 
lt&««il20K£aS05^«^SSLT 

m2E8I(Wtt. m 2 EI(a)ir^ LfcS(l®*^©f&0 

12 a i^&^«S14 a cDj^<^lcl#tt;6<*-5o IP . 
Ly::»«©Ke88*J&fi£LTif 0. «liSiail a ± 

icj^g£$n/c^M]B-e*-5iaa«si2a ii« 



— 227- 



alt. ^^mraskiz a ommLfzni^^e^^^v^ 

^««14. 14 a jLC/HSlSOtt-i^i Ur tt. Mo. 

^J^EE-r ^> C <»: t>-C^ So 

«ii135ll^/::till a ^Sffi±«C5Sfi6TJ& 
Scr Ll^«-I4t LTSiOa . Si N 

cn'^o^wi^it. T -^N-- X V ^ > >r c <i: »ia 

5nX/i<pIfi|-tr* 0 . ^-c ^ - ^ > i^r c Bgl L 

»3 . 2 E(a)i? J: c;(b)('7i^ J: o ^Xl^eSB^W 
■r'5«ai^3lK 11 a ^J&fiSt-r S d ^3&<-C$ So * 



15 PifT4^ 4-115441 (6) 

J&flcr S c «h t> Pl^T'* So Jii^x WxifSig® 
:35fe^iS^ b/i:±T-. KOH : ^ V :/ « k'.^^T-ru 
J: 0 X V ^ ^'^r S :i i C 0 X KfiL^Wifi^ 

^j^ttr s c <2:3&<-c? t So ccDii^> mmmit. 

/;:ttll a CDJ&ttO^I^ti J: D «af t?^ So fit. 
«ii?&ll t iill a ©J^fijc^^*^^ c:n«^o:5& 
tcPSS$nst>i:r"Ctt^i:*'^^<i:»1^8fe"C*So 

*||JS0^ir i>o>TBi»J L/r*^ii. m-cD 
»^«s*=ir-rs. t*:>J^ 3 @W«ii-e*S;&<. 

&m^=F. ^iitj*&^^ic*i^-rs*&^s«^M«c 

J^iiKL. 4fte«lit^HeW«lii*^^-rsCl<!: 

l>-C^So 

1 o«^©RBa««<tie 2 ©«^cDi^a«a«-J& 



U»So 

» 3 Ea(a)»r^f J: o ic. TifflS«72±«w 

«iiaiaii^?&fiScr So ^wt^u^^:B^\t^ wt\z 

So 

»o>r. « 3 BI(b)*c^-r J: 5 Jc. «a^ll±K: 

ttscsi2<h^xs^ASi^j{^sE-rso rK\z^ ^3 

El(c)tC7i^r<fc 9 tc. ^g«gl2®{Ei:5^«t^J: o 

ic. fe«^T-i^5^$ 1 ^©^^Bttia^j^fiE 
■rso cc-e. ^^SB*ti3o<ii®«i. 
^^-a-Tr-^^tticj^fifc-rsi. »?««cjt-r 
s »«t-r S Bl c ^fij -e * S o 



9txvf->'^^ - h*<^L<Ai:SJ:o^i:i^i^:^ 
8BW13©±®3&<Sdi-r S <fc o t::i5 5^^^*4BI 9 © 

¥a<fcrso 

§it)£BL^;4--^^^^>'^^w-rs i5^®^&^me 

13^3t}#8B=W'13±CJ^filc L/w'^. m3EI(aiw/1^r 

c LrTfflis«72±»c^tt*ns«g«!iS3&<^at 
■r So 

xT-*S*<. Jfe:/a >t;&<|RttntfO. 1-0. 2/*in 

(3 eK<DT9'f> vn«ftiiRcsi^$n 



-228- 



8 LT^^-r S c i C J: 0 . ZCDB'^i^^^ 
«30{h)-eti. ±ffl9S«7ncii. §fi3fcJ^«$ 



« fin ¥4-115441 (7) 

y^zf / ^ j\^(DU^t LTtis Cr/Cu. Cr/Ni . Ti 
/W. Ti/Pt. Ni/Cul?^. -^ft^^ 2 t LX 

^^tTmmm2±Kf^^^nfz^mt<Dm^\i. 



S njfgtt;&<abSo SEIC. < SA£S»a:5&<i: L 

T. ±fiosffi7icDe« 5 trmm^i2<os.m 5 <t 

fflScD^-c^ii^-r s;5^ "^nso {HL. c 

::F5pj"e*So WiV^»Bi^<oM.X'h^mx^ 
nmm 2 

m 4 EI(a}i;<^c;(b)t;t. tc ^ S 1- 

ijo^rffiffi-r s c:i;e»<-e^s^ffii«?"e*oTs 

^Lfzm^<Dmwm^7s<-tmx^ So 



m 1 :fc<^cfm 2 o^^SBWi3. leiiismsist 

$n/::^Smfel2x *s^msi4^'<^c;iiie«si5 
;&>'5i^ffii3ji^;0<«filt$nrt^So ccTJis its 

12iJ J:C;»S15^:?^-<-l^® — ffi^trs c i C J: 
oTlJ^cn®S*<«EET-^ So 
B&ht&i6X^mxii So 



-229- 



r a T' * . 



JflSlf 4-115441 (8) 



1 • — 


mm^^. 2 • • 




3 • — 


^S. 4 • • 




5 • • ' 


6 - • 




8 • • 


x-:--9-^ 9 • • 




11 • • 


«fifa> 12 • • 




13. 16 






14 • • 


^s^me. 15 • • 




7K 72 






101 • 


- 102 • 




102 a • 






103 • 


' 104 * 




105 • 






106 • 






107 • 






108 • 


• X -f 





ft S A #S± « S 




S....7s^-^ 11....«ig<^ 12....ISffiOT«filH 13...3£J#S6*t 
14..„«^«ffi 15....IB«I««I 71.72....»ffi 



— 230 — 



l#Bn¥4-115441 (9) 



^2121 




14....«^«ffi 15....»ffi«« 71.72....«« 




13 12 



^ — ^ ^ — \ II, 



11 13 



^4121 



(a) 



15 



16 



13 12 



14 



11 13 



72 




13 12 



11 13 5 



(b) 




2..../<>r 3....S« 5....Ea««l 9....»fl^^ttf4ffi 
11....4llaS4jb 12....K^0)««IS l3...3t^S$l4 

14....*S^«fi| 15....l8fil«<fi 71,7^...«« 



l2....B&«m 

13.16...^^9^ 

14..,.|ft^«ffi 



l5....Eg@9@ 
72-...»« 



— 231 — 



i$nn ¥4-115441 (10) 




1 01 .,.M^M^ 1 02.,..tS^tS® 1 Q3...Mm^^ 

1 04,.., fc: - ^ 1 0S,.,Mm^ I 1 06....ISBffi? I ttJgB*t 

107....*'-7:^t*ihgBtt 108....:a^7^A 



-232- 



